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Thirty years after the publication of the book Quantita-
tive Mass Spectrometry by Brian J. Millard (1977, Heyden,
Philadelphia), this new comprehensive book on trace
quantitative analysis by mass spectrometry (MS) was
published. Although the book of Millard has been an
important guide to me (and many others) from my
early days in the field of MS, this new book will
certainly help to guide and enlighten my way (and that
of many other researchers) through the ever difficult
pathways of quantitative analysis by MS in the years to
come. Obviously, the number of people interested in the
topic and actually experimentally active in quantitative
MS has grown substantially since the late 1970s, espe-
cially in the last 15 years. Whereas Millard needed only
160 pages to explain the subject, Boyd, Basic, and
Bethem used more than 700 pages. Obviously, the
technological aspects of MS have broadened signifi-
cantly, so there is more to explain in general terms. In
addition to general background on MS, the authors
choose to provide also general background in chroma-
tography, sample pretreatment, and statistics. They
pursued a comprehensive coverage of the subject, al-
though in terms of chromatography, the focus is more
on liquid chromatography (LC) than on gas chromatog-
raphy (GC). Trace quantitative analysis by mass spec-
trometry is in fact broader than the part covered in this
book. The authors indicate in the preface that quantita-
tive analysis using isotope-ratio MS, accelerator MS,
and inductive coupled plasma MS (ICP-MS) is not
included. Whereas the focus is on small molecules,
some attention is also paid to quantification of proteins
in biological systems, a rapidly developing field in
systems biology, where MS plays a prominent role.
Let us have a look inside the book. After a short but
important introduction into measurement, dimensions
and units (Chapter 1), background information is pro-
vided on various aspects of MS and quantitative anal-
ysis. This information is provided in seven elaborate
chapters, entitled “Tools of the Trade,” which coverPublished online September 30, 2008
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(J Am Soc Mass Spectrom 2009, 20, R4–R6)almost two-third (by pages) of the contents of the book.
The first of these chapters (Chapter 2) deals with
classical aspects, such as reference materials, the ana-
lytical balance, volumetric glassware, and calibration
solutions. The theory of chromatography (Chapter 3)
and practical aspects of separation (Chapter 4), includ-
ing both sample pretreatment methods and (liquid)
chromatographic separation, are covered in the next
two chapters.
Analyte ionization and interfacing chromatography
and MS is discussed in depth in the next chapter
(Chapter 5). Only brief attention, however, is paid to
electron ionization and chemical ionization for GC-MS.
More elaborate discussions are given on atmospheric-
pressure ionization techniques [electrospray (ESI),
atmospheric-pressure chemical ionization (APCI), and
atmospheric-pressure photoionization] for LC-MS as
well as on matrix-assisted laser desorption ionization
(MALDI).
The next two chapters are devoted to the mass
spectrometer as such, with first a discussion on mass
analyzers (Chapter 6), and next on ion detection and
data processing (Chapter 7). The last of the seven “Tools
of the Trade” chapters deals with statistics of calibra-
tion, measurement, and sampling (Chapter 8), which is
with tools and tests for univariate and bivariate data,
with detection limits, and with systematic and random
errors in calibration.
The remaining three chapters provide thorough in-
formation on most aspects of quantitative analysis. The
first one (Chapter 9) deals with method development
and fitness for purpose. The second (Chapter 10) covers
method validation and sample analysis in a controlled
laboratory environment. The last chapter (Chapter 11)
provides some illustrative examples from the literature.
The references from all chapters sum to more than
1200 (refereed) scientific articles and other sources. In
most cases, websites are indicated. All the references are
found in the back of the book, sorted alphabetically by
first author. Unfortunately, for scientific papers, only
authors and journal references are provided, whereas it
has become useful for the scientific community to
provide the title of the papers as well. An extensive
index is provided at the end of the book. No list of
abbreviations is provided.
The format of the book indicates that the book is
meant for use in teaching, probably at graduate and
postgraduate levels. The preface indicates that some
basic understanding of undergraduate chemistry is
required. The text, set in two columns, allows the
extensive use of figures (schematic diagrams of instru-
mentation or setups, schemes, structures, chromato-
grams, and so on), especially in the “Tools of the Trade”
chapters. Illustrative text boxes on mainly historical
issues are provided, explaining topics such as the
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and the Poisson distribution, or informing us about
historical figures like Tswett, van Deemter, Golay, and
Thomson. Unfortunately, this text box concept has not
been applied consistently. Next to the boxes for general
education are other text boxes in the same format,
providing overviews on, for example, retention mech-
anisms in chromatography, or a generalized procedure
for solid-phase extraction. A somewhat different format
for such overview boxes would have been appropriate.
The “Tools of the Trade” chapters each end with a section
entitled “Summary of Key Concepts,” which especially
drew my attention because of the excessive number of
terms indicated in bold. When one highlights more than
25% of a text, highlighting is no longer useful.
In going over the chapters, I also made a variety of
observations, in some cases leading to somewhat critical
remarks. Interestingly, the discussion on separation
technologies (Chapters 3 and 4) is primarily focused on
LC, and provides only limited reference to GC. LC-MS
is currently perhaps more important in the develop-
ment and application of quantitative analysis, but
GC-MS is still frequently used for routine quantitative
analysis in many fields of interest. The GC-MS practice
has also changed since the publication of the Brian J.
Millard book. In other instances, comprehensive cover-
age is pursued. This may lead to dilatation on topics,
where the impact on trace quantitative analysis is not
evident or not (yet?) clearly demonstrated. This is, for
instance, the case in Chapter 5 for topics like lab-on-a-
chip, high-field asymmetric waveform ion mobility
spectrometry, and atmospheric-pressure desorption
methods (DESI, DAPCI). Other methods (e.g., flow fast
atom bombardment and thermospray ionization and
related interfacing techniques) are obsolete today. Some
attention is also paid in the same chapter (Chapter 5) to
analyte derivatization for GC-MS, whereas I would
expect this topic to be dealt with under sample pretreat-
ment; that is, in Chapter 4 rather than Chapter 5. On the
other hand, analyte derivatization for GC-MS is often
not discussed in books devoted to GC-MS. Unfortu-
nately, the discussion is mostly limited to derivatization
to enable GC analysis, and not so much focused on
derivatization towards different ionization characteris-
tics, such as the incorporation of groups with high
electron affinity for electron-capture negative ioniza-
tion, a topic certainly of interest in quantitative analysis.
The chapter on mass analysis (Chapter 6) covers
important figures of merit, such as mass resolving
power, mass accuracy, transmission efficiency, duty
cycle, dynamic range, and even capital and mainte-
nance costs, the different mass analyzers as such, as
well as vacuum systems and vacuum gauges. On the
other hand, relatively little attention is paid to the
peculiarities of important data-acquisition strategies in
MS, especially selected ion monitoring (SIM) and se-
lected reaction monitoring (SRM). In fact, the discussion
on SIM and SRM is spread over a large number of
sections in the book, whereas I think a concise, summa-rizing section covering the most important aspects
would have been helpful here. For instance, selection
of appropriate product ions for SRM is not covered
clearly and comprehensively, in my opinion. By the
way, SRM is called “multiple reaction monitoring
(MRM)” throughout the book, following the term used
in most MS data acquisition software, but indicated to
be incorrect by nomenclature rules of MS, both by
ASMS and IUPAC. I often explain to my students that
the term MRM stems from a wrong understanding of
the meaning of SRM, being translated as “single” rather
than “selected” reaction monitoring.
Given the importance in routine quantitative analy-
sis, especially with respect to automated peak integra-
tion by dedicated quantitative data processing software
tools, the section on data processing (Chapter 7) is
somewhat limited. Finally, a detailed discussion on
residue analysis for food safety (e.g., the analysis of
veterinary drugs in food of animal origin or pesticides
in fruits and vegetables) is missing. Some aspects are
dealt with in Chapter 11, but no attention is paid there
to the regulatory aspects on residue analysis, where
both quantification of the contaminant and confirma-
tion of identity are required according to rules specified
by regulatory bodies. But perhaps this is more of a
European issue, not so much of importance in the
United States and Canada.
Working with the book and reading many parts of
various chapters, I started to feel that I actually have
received two books in one volume. That is, the first
book is a general tutorial on the basics of analytical
mass spectrometry and especially (liquid) chromatog-
raphy-mass spectrometry, and the second book is an
in-depth and detailed discussion on method develop-
ment and validation for trace quantitative analysis
using LC-MS. To some extent, the two books overlap in
the text. Given the title of the whole, my main interest
would be in the “second” book. When I evaluated the
complete text from that perspective, I felt that the
“Tools of the Trade” chapters are far too elaborate. Of
course, I fully agree that I need to have excellent
practical understanding and a high level of expertise in
both chromatography and sample pretreatment, as well
as in basic mass spectrometry and statistics issues, to
deal with the challenges and solve the problems in
trace-level quantitative analysis using combined chro-
matography mass spectrometry. In general, however, I
would prefer to obtain this knowledge from other,
dedicated sources. In my opinion, this book would have
been (even) more valuable, if it would have focused
only on issues on quantitative analysis, providing con-
cise reviews on aspects especially important in quanti-
tative analysis without explaining all basic aspects on
LC, solid-phase extraction, MS, and statistics. This
would have required a somewhat more elaborate dis-
cussion in the chapters on method development and
validation (Chapters 9 and 10), but I think this would
have enlivened this part of the book significantly.
Whereas summaries of key concepts are given at the
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cal guidelines and summaries are missing in the last
three chapters.
Despite some of my critical remarks, and I must
emphasize that I know by experience that it is very easy
to indicate shortcomings in the results of an elaborate
project such as the writing of a book, I must also state
clearly that I very much like this book. It contains a
wealth of very useful information, which in most cases
is accurately described. I will certainly keep it on my
desk for quite some time so that I can digest further the
information provided, especially in the chapters onmethod development and validation. In my daily work,
I meet many people who need, on a daily basis, theo-
retical background and enhanced practical understand-
ing of quantitative analysis using LC-MS. These people
will certainly benefit from this book. Therefore, I highly
recommend this book to these people, as well as to all
those readers of this journal involved in quantitative
analysis. Let us not forget that routine quantitative
analysis still is the most important application of mass
spectrometry, in terms of number of instruments in-
volved. Boyd, Basic, and Bethem provided us with a
wealth of easy accessible information on this subject.
